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ABSTRACT 
Background: A higher ratio of IGF‐1:IGF binding protein 1 (IGFBP1) was associated with improved prognosis in the 
CHAARTED trial of docetaxel in participants with metastatic hormone‐sensitive prostate cancer (mHSPC). The ENZAMET 
trial demonstrated the survival benefit of adding enzalutamide to androgen deprivation therapy (ADT) in mHSPC, and included 
participants who also received docetaxel as standard of care. The aim of this study was to validate the association between levels 
of circulating IGF‐1 and IGFBP1 and survival of ENZAMET participants. 
Methods: IGF‐1 and IGFBP1 levels were measured in baseline plasma from 845 ENZAMET participants, and associations with 
clinical progression‐free survival (cPFS) and overall survival (OS) were assessed as a post‐hoc analysis. 
Results: A high baseline plasma ratio of IGF‐1:IGFBP1 (upper two tertiles) was associated with improved OS (HR 0.75, p 0.008) 
and improved cPFS (HR 0.82, p 0.034) compared to the lowest tertile. IGF‐1:IGFBP1 was not predictive of enzalutamide or 
docetaxel benefit (no significant interaction with treatment arm or docetaxel use). In participants in the enzalutamide arm, 
IGF‐1:IGFBP1 was an independent predictor for OS and cPFS in bivariable analysis with docetaxel use. The rate of high volume 
disease was similar in patients with lower IGF‐1:IGFBP1 ratio and those with high ratio (~50%). 
Conclusions: This analysis demonstrated a consistent association of improved prognosis with high IGF‐1:IGFBP1 in mHSPC, 
but did not identify which participants benefited from docetaxel when treated with enzalutamide. 

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided 
the original work is properly cited. 

© 2026 The Author(s). The Prostate published by Wiley Periodicals LLC.  

Michael A. Cilento and Hui‐Ming Lin equal first authors. 
Lisa G. Horvath and Christopher J. Sweeney contributed equally. 

1 The Prostate, 2026; 1–10 
https://doi.org/10.1002/pros.70245 

https://doi.org/10.1002/pros.70245
https://orcid.org/0000-0003-2216-5650
https://orcid.org/0000-0003-4892-6008
https://orcid.org/0000-0003-3793-8724
https://orcid.org/0000-0003-2698-3220
https://orcid.org/0000-0001-7350-5622
https://orcid.org/0000-0002-9066-8244
https://orcid.org/0000-0001-6842-9223
https://orcid.org/0000-0002-0398-6018
mailto:christopher.sweeney@adelaide.edu.au
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/pros.70245
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fpros.70245&domain=pdf&date_stamp=2026-09-27


1 | Introduction 

Metastatic hormone‐sensitive prostate cancer (mHSPC) guidelines 
recommend the use of androgen deprivation therapy (ADT) in 
combination with an androgen receptor pathway inhibitor (ARPI) 
[1–3]. The overall survival benefit from the use of the ARPI, en-
zalutamide, in combination with ADT over ADT alone was dem-
onstrated by the ENZAMET [4] and ARCHES [5] phase 3 trials. 
Patients with high‐volume disease on conventional imaging derived 
the most OS benefit with docetaxel chemotherapy according to the 
earlier CHAARTED trial [6], which was subsequently confirmed by 
the STOPCaP meta‐analysis [7] including the GETUG15 [8] and 
STAMPEDE‐trials [9]. The addition of docetaxel to ADT + ARPI 
was shown to be consistently beneficial compared to ADT + 
docetaxel when evaluated in patient populations enriched for syn-
chronous high‐volume mHSPC in the ARASENS [7], PEACE‐1 
[10, 11], and ENZAMET phase 3 trials [12]. 

There is currently no reported prospective clinical trial comparing 
ADT + ARPI doublet therapy versus ADT + ARPI + docetaxel 
triplet therapy. Therefore, a question remains regarding the utility 
of adding docetaxel, beyond a contemporary ADT + ARPI doublet. 
Participants in ENZAMET were allowed to receive concurrent 
standard‐of‐care docetaxel at the clinician's discretion. Most par-
ticipants also consented to collection of blood samples for trans-
lational research, allowing an opportunity to investigate potential 
circulating biomarkers of docetaxel's benefit. 

Androgen receptor (AR) signaling is the dominant driver of 
prostate cancer biology and has complex interactions with the 
insulin‐like growth factor (IGF) axis [13, 14]. The IGF axis is a 
signaling network involving three ligands (IGF‐1, IGF‐2, insu-
lin), their receptors (IGF1R, IGF2R, insulin receptor), and at 
least six IGF‐binding proteins (IGFBP1 to IGFBP6). The IGF‐ 
binding proteins modulate the interaction of the ligands with 
their receptors [15], and cross‐reactivity between ligands and 
receptors exists. Experimental evidence has demonstrated the 
oncogenic role of IGF‐1 in the growth of prostate cancer cells 
[16] and in transgenic mice [17]. Observational data from 
international consortia has also supported the role of IGF‐1 in 
the development of prostate cancer including development of 
prostate cancer with aggressive features [18]. However, the 
clinical monoclonal IGF‐1R antibody cixutumumab did not 
increase undetectable PSA rates in mHSPC when added to 
ADT [19]. 

Higher circulating serum levels of IGFBP1 in people with 
mHSPC commencing ADT has been linked to a shorter time to 
development of castration‐resistant prostate cancer (CRPC) and 
shorter OS [20]. In previous research, there was a stepwise 
decrease in survival across tertiles of IGFBP1, with the highest 
tertile associated with the poorest outcomes [20]. This previous 
work led to the derivation and evaluation of the IGF‐1:IGFBP1 
ratio in approximately 560 participants of the CHAARTED trial, 
where a higher serum IGF‐1:IGFBP1 ratio at baseline and after 
6 months was associated with improved OS in both the ADT 
group and ADT + docetaxel group [21]. 

In this study we sought to validate the CHAARTED findings by 
assessing the performance of circulating IGF‐1 and IGFBP1 as 
prognostic biomarkers, and as predictive biomarkers of docetaxel 

benefit in triplet therapy in a large mHSPC cohort, by post‐hoc 
analysis of the ENZAMET trial. 

2 | Patients and Methods 

2.1 | Study Design and Participants 

ENZAMET (ANZUP 1304; NCT02446405) is an international ran-
domized phase 3 trial of ADT + enzalutamide versus ADT + 
conventional non‐steroidal antiandrogen (NSAA), with or without 
concurrent docetaxel, involving 1125 men with mHSPC [12]. 
Details of the eligibility criteria, study procedures, blinding, and 
power analysis were reported previously [12]. The trial protocol was 
independently reviewed and approved by the ethics committees of 
all the participating institutions, including the collection of biospe-
cimens for future research. The trial was conducted in accordance 
with Good Clinical Practice guidelines and the Declaration of 
Helsinki. Participants were randomly allocated to treatment arms, 
with stratification for volume of disease, planned use of concurrent 
docetaxel, planned use of bone antiresorptive therapy, comorbid-
ities, and study site, resulting in 562 in the control group 
(ADT + NSAA) versus 563 in the enzalutamide group (ADT + 
Enza). The trial met its primary endpoint confirming the addition of 
enzalutamide improves OS (HR 0.70, 95% CI 0.58–0.84; p < 0.0001), 
with an updated 8‐year landmark survival of 50% in those receiving 
enzalutamide compared to 40% in those receiving NSAA [22]. 

The biomarker study cohort for this analysis included baseline 
plasma samples from 845 participants of ENZAMET (427 from 
the control arm and 418 from the enzalutamide arm), all of 
whom provided consent to collection, storage, and use of bios-
pecimens for research (Figure 1A). Patients without baseline 
plasma samples available were excluded. The study was 
approved by the local ethics committee. 

2.2 | Quantitation of IGF Proteins 

IGF‐1 and IGFBP1 were measured in baseline plasma samples 
using MILLIPLEX assays (Human IGF‐1, II Magnetic Bead Panel; 
Human IGFBP Magnetic Bead Panel) by Merck (Darmstadt, 
Germany) according to manufacturer's instructions. The fluores-
cence output from the assays was quantitated with the MAGPIX 
system (Luminex Corporation, Austin, TX). The concentration of 
the analytes in the samples on each plate was calculated from the 
median fluorescence intensity and calibration standards on the 
same plate, using the instrument's analysis software (Xponent 
v4.2.1324, Luminex Corporation). To correct batch differences, the 
concentrations were normalized by global median centering, with 
the first plate of each assay as the reference for all other plates. 
Normalized concentrations with values that were outside the 
range of the calibration standards were replaced with the con-
centration of the nearest calibration standard. 

2.3 | Statistical Analysis 

The IGF‐1:IGFBP1 ratio was calculated by dividing the normalized 
IGF‐1 value (ng/mL) with the normalized IGFBP1 value (ng/mL). 
The ratio was transformed into log2 scale. The selection of an 
appropriate threshold of IGF‐1:IGFBP1 to describe the biomarker 
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levels as high versus low, was first determined by assessing IGF‐ 
1:IGFBP1 as a binary variable with various cutpoints in Cox 
regression analysis for associations with clinical outcomes (OS and 
cPFS). The binary cutpoints assessed included the lower tertile, 
median, and upper tertile. The cutpoint for defining the lower tertile 
of the log2 IGF‐1:IGFBP1 ratio is ≤ 3.032. All statistical analysis 
were performed with R using the R packages survival, survminer, 
gtsummary and tidyverse. No new code was generated in this study. 

3 | Results 

3.1 | Patient Characteristics 

In total, 427 of 562 (76%) participants from the control arm and 
418 of 563 (74%) from the enzalutamide arm were included in the 
analysis. The high number of samples in this analysis resulted in a 
biomarker study population that was well‐matched for baseline 
characteristics (Table 1), in keeping with the overall population of 
the randomized ENZAMET trial. The baseline levels of the IGF 
markers also did not differ between treatment arms (Table 1). 

3.2 | Association of Baseline IGF‐1:IGFBP1, IGF‐1, 
and IGFBP1 With Survival 

The association of baseline IGF‐1:IGFBP with survival was 
largely consistent across the three different binary cutpoints of 
lower tertile, median or upper tertile (Supporting Information 
Figure S1). Therefore, in order to harmonize our results with 
previously published work, binary IGF‐1:IGFBP1 ratio with the 
lower tertile as its cut‐point (3.032) was taken forward for fur-
ther analysis [21], that is, participants in the upper two tertiles 
(T2/T3) of IGF‐1:IGFBP1 were considered to have a high ratio 
(> 3.032), whereas those in the lower tertile (T1) were con-
sidered to have a low ratio (≤ 3.032). 

A high IGF‐1:IGFBP1 was significantly associated with im-
proved OS (HR 0.75, 95% CI 0.61–0.93; p 0.008) and improved 
cPFS (HR 0.82, 95%CI 0.69‐0.99; p 0.034) in the overall popu-
lation compared to the low ratio (Figure 1). Unlike the ratio, 
baseline IGF‐1 or IGFBP1 as continuous or binary variables 
were generally not significantly associated with outcomes 
(Supporting Information Figures S2 and S3). 

FIGURE 1 | Overview of the biomarker study cohort (A), overall survival and clinical progression free survival of IGF‐1:IGFBP1 lower 
tertile (T1) versus upper two tertiles (T2/T3) (B), progression free survival and overall survival according to subgroups (C). ADT, androgen 
deprivation therapy; Doce, docetaxel; Enza, enzalutamide; IGF‐1, insulin‐like growth factor‐1; IGFBP1, insulin‐like growth factor‐binding 
protein 1; NSAA, non‐steroidal antiandrogen; OS, overall survival; PFS, progression‐free survival. [Color figure can be viewed at 
wileyonlinelibrary.com]  
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3.3 | Effect of Enzalutamide Versus Control 
According to IGF‐1:IGFBP1 

The overall survival benefit of enzalutamide versus control was 
similar in both subgroups of participants according to 
IGF‐1:IGFBP1 ratio. Participants with low ratio (T1) of IGF‐ 
1:IGFBP1 had an OS HR 0.66 (95% CI: 0.48–0.93) and those 
with high ratio (T2/T3) had an OS HR 0.65 (95% CI: 0.50–0.84). 
However, none of the IGF markers assessed, including high‐ 
versus low‐ratio, were predictive of enzalutamide response as 

there was no significant interaction with treatment arm 
(interaction p‐value > 0.9 for ratio). 

3.4 | Prognostic Impact of IGF‐1:IGFBP1 Ratio, 
Enzalutamide Arm 

In the enzalutamide arm, analysis of the subgroup of partici-
pants who received the ADT + enzalutamide doublet (without 
docetaxel) showed that a high ratio was associated with better 
OS and cPFS (p < 0.05) (Figure 2). 

Some participants in the enzalutamide arm also received doc-
etaxel as their standard‐of‐care therapy at their clinician's dis-
cretion. In those randomized to receive enzalutamide, 
participants with a low ratio of IGF‐1:IGFBP1 (T1) had a 5‐year 
OS of 60% (95% CI: 52–69) and 5‐year cPFS of 52% (95% CI: 
44–61) and did not derive any benefit from the addition of 
docetaxel compared to those who did not receive docetaxel 
(p > 0.8)(Figure 3B). Participants with a high IGF‐1:IGFBP1 
ratio (T2/3) and randomized to enzalutamide had a 5‐year OS of 
67% (95% CI: 62%–73%) and cPFS of 58% (95% CI: 52%–64%). 
Docetaxel use was not randomized in the trial, but rather 
selected for individuals based on clinician discretion. It has 
previously been reported that participants most frequently 
selected for concurrent docetaxel had poor prognostic disease 
[4]. Noting this imbalance, within the T2/T3 subgroup, those 
who received docetaxel had worse OS (HR 1.99, 95% CI 
1.34–2.97; p < 0.001) and cPFS (HR 1.89, 95%CI 1.33–2.68; 
p < 0.001) compared to those who did not receive docetaxel 
(Figure 3C), again reflecting the known enrichment of poor‐ 
prognosis disease in this subgroup. The corresponding 5‐year 
OS and cPFS for those without docetaxel were 76% (95% CI: 
69–83) and 67% (95% CI: 59–75) and for those receiving doc-
etaxel were 57% (95% CI: 49–66) and 47% (95% CI: 39–57). 

In an exploratory subgroup of participants enriched for the 
highest risk, based on the combination of both T1 ratio and 
high volume disease, exploratory findings suggest adding 
docetaxel to ADT + enzalutamide may benefit these partici-
pants more. In the enzalutamide arm those with T1 and high‐ 
volume who had docetaxel added had OS HR 0.62 (95% CI 
0.34–1.18), which was a unique finding when compared to the 
T2/T3 high‐volume subgroup (OS HR 1.55, 95% CI 0.93–2.58), 
the T1 low‐volume subgroup (OS HR 1.66, 95% CI 0.61–4.51), 
and the T2/T3 low‐volume subgroup (OS HR 1.30, 95% CI 
0.59–2.85). Importantly these findings are exploratory only, 
given the low patient numbers per subgroup (Supporting 
Information Figure S4). 

3.5 | High‐Volume Disease and Synchronous 
Disease 

Among participants with high IGF‐1:IGFBP1 (T2/3) in the en-
zalutamide arm, there was a higher percentage of high‐volume 
disease (72% vs 35%) and synchronous disease (73% vs 44%) in 
those receiving docetaxel compared to those not receiving 
docetaxel (Table 2). Notably, in participants with low IGF‐ 
1:IGFBP1 (T1), there was no significant difference in use of 
docetaxel or associated high volume or synchronous status. 

TABLE 1 | Baseline characteristics of biomarker cohort.    

Characteristic 
Conventional 

NSAA N = 427a 
Enzalutamide 

N = 418a  

Volume of 
disease     

Low 199 (47%) 195 (47%) 
High 228 (53%) 223 (53%) 

Concurrent 
docetaxel 

186 (44%) 188 (45%) 

ACE‐27 score     
0–1 317 (74%) 315 (75%) 
2–3 110 (26%) 103 (25%) 

Anti‐resorptive 
therapy 

31 (7.3%) 32 (7.7%) 

Region     
ANZ 274 (64%) 290 (69%) 
Ireland/UK 43 (10%) 45 (11%) 
North America 110 (26%) 83 (20%) 

Gleason grade     
≤ 7 122 (33%) 111 (31%) 
8–10 243 (67%) 251 (69%) 
Unknown 62 56 

ECOG 
performance 
score     

0 313 (73%) 301 (72%) 
1–2 114 (27%) 117 (28%) 

Age     
< 70 237 (56%) 222 (53%) 
≥ 70 190 (44%) 196 (47%) 

Visceral 
metastases 

52 (12%) 48 (11%) 

Timing of 
metastases     

Metachronous/ 
unknown 

154 (36%) 169 (40%) 

Synchronous 273 (64%) 249 (60%) 
IGF‐1 (ng/ml) 47 (30, 72) 49 (27, 71) 
IGFBP1 (ng/ml) 2.7 (1.4, 5.0) 2.7 (1.3, 5.1) 
IGF‐1:IGFBP1 
ratio 

16 (5, 43) 16 (5, 42) 

an (%) or median (Q1, Q3).  
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3.6 | Prognostic Impact of Disease Volume or 
Diabetes Status 

Multivariable analysis (enzalutamide arm) of IGF‐1:IGFBP1 
with docetaxel, volume of disease (high vs. low), and timing of 
metastases (synchronous vs. metachronous), demonstrated that 
high‐volume disease is the only independent predictor for OS 
and cPFS after accounting for the other three factors, with 
2.6 times (95% CI 1.83–3.75; p < 0.001) higher risk of death than 
patients with low‐volume disease (Figure 4A). There was no 
difference seen in the range of IGF markers according to vol-
ume of disease (Figure 4B). The rate of high volume disease by 
IGF‐1:IGFBP1 ratio also did not differ (p = 0.2, Figure 4C). The 
percentage of participants with low IGF‐1:IGFBP1 ratio (T1, 
n = 282) who had high volume disease was 56%, whereas the 
percentage of those with high IGF‐1:IGFBP1 ratio (T2/T3, 
n = 563) who had high volume disease was 52%. 

There was also no difference seen in the range of IGF markers 
in participants with diabetes compared to those without dia-
betes (Supporting Information Figure S5). The association of 

IGF‐1:IGFBP1 with OS and cPFS was independent of diabetes 
status (data not shown, hazard ratios and p‐values for IGF‐ 
1:IGFBP1 similar to those in Figure 1). 

4 | Discussion 

A higher ratio of IGF‐1:IGFBP1 at baseline is associated with 
improved OS and cPFS in this analysis of 845 participants with 
mHSPC from the ENZAMET trial. Our study represents one of 
the largest analysis of the IGF‐axis in a randomized phase 
3 clinical trial to date, with 75% of all ENZAMET participants 
included. It is also the first study to report relationships 
between the IGF‐axis and outcomes in patients treated with 
ADT + ARPI. This work validates earlier evidence from clinical 
cohorts of mHSPC demonstrating the prognostic impact of 
circulating markers of the IGF axis. 

The importance of the relative levels of IGF‐1 and IGFBP1 was 
previously shown in a retrospective cohort analysis of 122 pa-
tients commencing ADT within the preceding 3 months, which 

FIGURE 2 | Survival of participants randomized to the enzalutamide arm separated by low‐ versus high‐ratio, participants who received ADT + 
enzalutamide doublet OS (A) and PFS (B) and participants who received ADT + enzalutamide + docetaxel triplet OS (C) and PFS (D). ADT, 
androgen deprivation therapy; IGF‐1, insulin‐like growth factor‐1; IGFBP1, insulin‐like growth factor‐binding protein 1; NSAA, non‐steroidal 
antiandrogen; OS, overall survival; PFS, progression‐free survival. [Color figure can be viewed at wileyonlinelibrary.com]  
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assessed time to CRPC and OS [20]. In this cohort there was an 
association between baseline IGFBP1 levels and time to CRPC 
(median time to CRPC in low, middle, and top IGFBP1 tertiles 
was 20.7, 18.1, and 12.4 months, respectively) indicating a better 
prognosis for individuals with the lowest IGFBP1 levels [20]. 
Analysis of the IGF‐1:IGFBP1 ratio showed the same favorable 
prognosis in those patients with a high ratio (reflecting low 
IGFBP1 levels, or high IGF1 levels). Similarly, serial assess-
ments from CHAARTED confirmed the association with im-
proved OS with a higher IGF‐1:IGFBP1 ratio [21]. 

These two previous studies were performed with serum samples 
whereas our work was conducted on plasma specimens. Serum 
levels often do not correlate well with plasma levels and 

concentrations can differ according to the analytical methods 
employed [23]. Despite these factors, our findings are consistent 
with those of the previous research, thus reliably demonstrating 
that higher IGF‐1:IGFBP1 is associated with a better prognosis 
regardless of whether serum or plasma is tested, and the type of 
platform used. 

The underlying role of IGFs as growth‐promoting peptides oc-
curs in a complex biological network, which is driven by the 
interaction with their receptors which is dependent on, and 
modulated by, their interaction with binding proteins [24]. 
IGF‐1 promotes tumor cell survival and proliferation by binding 
to its receptor, IGF‐1R, which results in phosphorylation of 
several cellular proteins, and downstream activation of 

FIGURE 3 | Overall survival and progression free survival according to docetaxel use. Survival curves of all participants (A), participants with 
low ratio (B) and high ratio (C), interaction analysis (D). ADT, androgen deprivation therapy; IGF‐1, insulin‐like growth factor‐1; IGFBP1, insulin‐ 
like growth factor‐binding protein 1; NSAA, non‐steroidal antiandrogen; OS, overall survival; PFS, progression‐free survival; T1, tertile 1; T2/T3, 
tertile 2 and tertile 3. [Color figure can be viewed at wileyonlinelibrary.com]  
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important signaling pathways such as the PI3K‐ and MAPK‐ 
pathways [25]. 

In the circulation, IGF‐1 is mostly bound to IGFBP1 which 
modulates its action and extends its half‐life. Higher levels of 
circulating IGF‐1 have been associated with increased risk of 

several cancers including prostate cancer, which may reflect 
intracellular signaling that promotes cancer cell survival [26]. 
Previous preclinical work has suggested binding proteins may 
have a role in sequestering IGF‐1 from its receptor resulting in 
apoptosis [27–30]. In our study, the IGF‐1:IGFB1 ratio is a 
better prognostic indicator than IGF‐1 alone. The association of 

TABLE 2 | Volume of disease and timing of metastases in the enzalutamide arm by docetaxel use and IGF1:IGFBP1 ratio.        

ADT + Enza 

High IGF1:IGFBP1 (T2/T3) 
docetaxel 

p valuea 

Low IGF1:IGFBP1 (T1) 
docetaxel 

p valuea No Yes No Yes  

Volume of disease     < 0.001     0.14 
Low 98 (65%) 37 (28%)   39 (49%) 21 (36%)   
High 52 (35%) 93 (72%)   41 (51%) 37 (64%)   

Timing of metastases     < 0.001     0.3 
Metachronous/ 
unknown 

84 (56%) 35 (27%)   32 (40%) 18 (31%)   

Synchronous 66 (44%) 95 (73%)   48 (60%) 40 (69%)   
aPearson's Chi‐squared test.  

FIGURE 4 | Multivariable Cox regression of IGF‐1:IGFBP1, docetaxel, volume of disease and timing of metastases for the enzalutamide arm, 
with OS and PFS (A); Box plots of IGF markers (log2) between high volume and low volume disease in whole cohort and enzalutamide subgroup (B), 
frequency of IGF‐1 subgroups by volume of disease (C). ADT, androgen deprivation therapy; IGF‐1, insulin‐like growth factor‐1; IGFBP1, insulin‐like 
growth factor‐binding protein 1; OS, overall survival; PFS, progression‐free survival; T1, tertile 1; T2/T3, tertile 2 and tertile 3. [Color figure can be 
viewed at wileyonlinelibrary.com]  
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a high IGF‐1:IGFBP1 ratio (i.e. more IGF‐1 than IGFBP1 in 
circulation) with improved prognosis contradicts the expected 
association of high IGF‐1 with poorer prognosis. Similarly, pre‐ 
clinical work has also suggested that IGF‐1 may play a role in 
docetaxel resistance [31], this too is at odds with our finding of 
the apparent benefit of docetaxel in patients with low IGF‐ 
1:IGFBP1. Further research will therefore be required to better 
understand the mechanistic role of circulating versus tumor‐ 
derived IGFs in this setting. 

In the clinical setting there is a need for circulating biomarkers 
to help decide which people with mHSPC can benefit from 
adding docetaxel to ADT + ARPI. To explore this, we looked 
further into the results of participants assigned to the ADT + 
enzalutamide arm comparing those who received docetaxel to 
those who did not. Even after accounting for IGF‐1:IGFBP1, 
high‐volume disease remained the only independent prognostic 
indicator of OS and PFS. The levels of IGF‐1 and IGFBP1 were 
not associated with the volume of disease. 

There was no difference in OS and PFS between participants 
who received docetaxel in addition to enzalutamide versus 
those who did not if they were in the lowest tertile of IGF‐ 
1:IGFBP1. However, the use of docetaxel in enzalutamide‐ 
treated participants with the higher tertiles of IGF‐1:IGFBP1 
was associated with a worse OS. This is likely due to the poorer 
prognostic clinical factors that led to their physician recom-
mending concurrent docetaxel. As such, our analysis of the 
predictive ability of IGF‐1:IGFBP1 for survival benefit from 
docetaxel is confounded by the volume of disease and syn-
chronous timing of metastases. Thus, there is insufficient evi-
dence to determine if IGF‐1:IGFBP1 can be used to choose who 
benefits from adding docetaxel to ADT + enzalutamide. 

Limitations of this research include the retrospective nature of the 
analysis, the relatively small sample size when focusing on dif-
ferent subgroups, and that docetaxel use was not randomized. This 
study, although the largest of its kind, would also benefit from 
further exploration in clinical trials that are specifically designed to 
test the additional impact of docetaxel to an ADT + ARPI doublet, 
such as the ASPIRE phase 3 trial (NCT06931340) or the TRIPLE‐ 
SWITCH phase 3 trial (NCT06592924). 

5 | Conclusion 

A high IGF‐1:IGFBP1 ratio is a biological variable consistently 
associated with improved OS and PFS across multiple cohorts of 
people with mHSPC and implicates the IGF‐axis in the biology of 
prostate cancer and its potential for biomarker and drug devel-
opment. However, this biological variable cannot be used to help 
identify individuals who benefit from addition of docetaxel.  
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(4.003, b) or upper tertile (4.822, c), and as a log2 continuous variable 
(d), in univariable Cox regression for OS and clinical PFS. 
Figure S2: HR of baseline IGF‐1 analysed as a binary variable defined 
by cutpoints of the lower tertile (5.155, a), median (5.597, b), or upper 
tertile (5.932, c), and as a continuous variable (d), in univariable Cox 
regression for OS and clinPFS. File 2. 
Figure S3: HR of baseline IGFBP1 (log2 of ng/ml) analysed as a binary 
variable defined by cut‐points of the lower tertile (0.858, a), median 
(1.426, b), or upper tertile (2.054, c), and as a continuous variable (d), in 
univariable Cox regression for OS and clinPFS. 
Figure S4: Overall survival and progression free survival in the en-
zalutamide arm according to docetaxel use. Participants with T1 and 
high volume disease (a), T1 and low volume disease (b), T2/T3 and high 
volume disease (c), T2/T3 and low volume disease (d). 
Figure S5: Box plots of IGF markers (log2) between diabetes and no 
diabetes in whole cohort and enzalutamide subgroup.  
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